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7UDGLWLRQDOO\ WKHPDMRU SDUW RI KLJKZD\ EULGJHV LQ6ORYDNLD DUH UHDOLVHG XVLQJ WKHSUHFDVW FRQFUHWH WHFKQRORJ\$FFRUGLQJ WR
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JLUGHUV SURGXFHG DV RQH HOHPHQW LV WKH TXDOLW\ RI FDVWLQJ DQG IDVWHU FRQVWUXFWLRQ WLPH %XW LWV KLJK ZHLJKW DQG
FRPSOLFDWHGWUDQVSRUWDQGPDQLSXODWLRQLVWKHPDLQGLVDGYDQWDJHWRSURGXFHVXFKORQJSUHFDVWHOHPHQWV5HFHQWO\
6ORYDN FRQWUDFWRU FRPSDQ\9DKRVWDY6N LQ FRRSHUDWLRQZLWK GHVLJQ FRPSDQ\'RSUDYRSURMHNW DQG8QLYHUVLW\ RI
=LOLQD'HSDUWPHQWRI6WUXFWXUHVDQG%ULGJHVKDYHEHHQGHVLJQHGDQG UHDOL]HG WKHJLUGHU0'3PDV WKHLURZQ
ILUVWEULGJHJLUGHUIRUORQJHUVSDQV,WZDVUHDOLVHGRQDERYHPHQWLRQHGQRUWKHUQSDUWRIKLJKZD\'VHH)LJ7KH
YLFLQLW\RI WKH VLWH DOORZHG WRSURGXFH WKHEULGJHJLUGHUV DV RQHSUHFDVW HOHPHQW7KH FRPELQHGSUHVWUHVVLQJZDV
XVHGEHFDXVHRIFRQYHQLHQWSUHVWUHVVIRUFHVDFWLQJWRWKHFRQFUHWHGXULQJWKHEULGJHFRQVWUXFWLRQSKDVHV
6R WKHDFWXDO UHVHDUFKSURJUDPKDVEHHQPRWLYDWHGE\ WKHFRQWUDFWRU LQWHUHVW WRSDUWLFLSDWH LQ WKHQH[WSDUWVRI
6ORYDNKLJKZD\6RPHEULGJHVZHUHGHVLJQHGDVSUHFDVWEULGJHVZLWKPXOWLVSDQVRIWKHOHQJWKDURXQGRUP












93+ LV FRQVLVWLQJ RI WKUHH LQGHSHQGHQW HOHPHQWV IRU ERWK WKH W\SLFDO JLUGHU OHQJWKV P DQG P 7ZRPDLQ
FRQFHSWVZHUHDFFHSWHGIRUWKHEULGJHJLUGHUGHVLJQ7KHILUVWRQH93+'3LVEDVHGRQWKHFRQFHSWRIWKUHHHTXDO
HOHPHQWVIXOO\SRVWWHQVLRQHG7KH\DUHFRQQHFWHGE\WKHHSR[\FRQVWUXFWLRQMRLQWV)RUWKHPJLUGHUWKH[P
ORQJ HOHPHQWV ZHUH GHVLJQHG IURP UHLQIRUFHG FRQFUHWH VHH )LJ D )RU WKH VHFRQG YDULDQW 93+93'3 WKH
















 )(0 PRGHO IRU WKH FRPSRVLWH VLPSO\ VXSSRUWHG EULGJH VWUXFWXUH ZDV SHUIRUPHG )RU WKLV VWUXFWXUDO V\VWHP
YHULILFDWLRQRIWKHSRVLWLYHEHQGLQJPRPHQWVLQWKHJLUGHULVFULWLFDO)URPWKHEULGJHFURVVVHFWLRQSRLQWRIYLHZWKH
WKLUGJLUGHU IURP WKHEULGJHHGJHDSSHDUHG WREHFULWLFDO LQ WKH W\SLFDOFURVVVHFWLRQRI WKH URDGFDWHJRU\P
JLUGHUVLQWKHFURVVVHFWLRQ7KHEDVLFVSDFLQJEHWZHHQWKHJLUGHUVLVP/RDGLQJFDVHVZHUHGHILQHGDFFRUGLQJ
WRWKHVWDQGDUG>@7KHORDGPRGHOV/0DQG/0ZHUHXVHGDVWKHJRYHUQLQJYDULDEOHORDGV
'HVLJQ RI WKH VWUXFWXUH ZDV SHUIRUPHG DFFRUGLQJ WR WKH VWDQGDUGV > @ 7KH HQWLUH FRPSRVLWH VWUXFWXUH ZDV
YHULILHG IRU WKH UHOHYDQW VWUXFWXUDO FRQVWUXFWLRQ VWDJHV IRU WKH VHUYLFHDELOLW\ OLPLW VWDWH 6/6 LH FRQGLWLRQ RI
GHFRPSUHVVLRQ XQGHU IUHTXHQW ORDG FRPELQDWLRQ HIIHFW )RU WKH 93+'3 YDULDQW WKH W\SLFDO FRQVWUXFWLRQ VWDJHV
ZHUHDVIROORZV
x  GD\V  SRVWWHQVLRQLQJ  RQO\ JLUGHU LV DFWLQJ  GD\V  EULGJH GHFN FRQFUHWLQJ  JLUGHU LV DFWLQJ DQG IUHVK
FRQFUHWHRIWKHVODELVDFWLQJDVDORDGGD\VHQGRIWKHVHUYLFHOLIHFRPSRVLWHEULGJHVWUXFWXUHLVDFWLQJ
)RUWKH93+93'3YDULDQWWKHW\SLFDOVWDJHVZHUHDVIROORZV
x  GD\V  SUHWHQVLRQLQJ  RQO\PLGGOH P ORQJ HOHPHQW LV DFWLQJ  GD\V  SRVWWHQVLRQLQJ  ZKROH JLUGHU LV
DFWLQJGD\VEULGJHGHFNFRQFUHWLQJJLUGHULVDFWLQJDQGIUHVKFRQFUHWHRIWKHVODELVDFWLQJDVDORDG
GD\VHQGRIWKHVHUYLFHOLIHFRPSRVLWHEULGJHVWUXFWXUHLVDFWLQJ
7KHQH[W VWHSZDV YHULI\LQJ WKH XOWLPDWH OLPLW VWDWH 8/6 DORQJ WKHJLUGHU OHQJWK LQ UHOHYDQW VHFWLRQV DQG DW
HOHPHQWMRLQWVVHH)LJ,QWHUDFWLRQRIWKHEHQGLQJPRPHQWDQGVKHDUIRUFHKDYHEHHQFRQVLGHUHGDWWKHVHFURVV
VHFWLRQV9HUWLFDOFRQVWUXFWLRQMRLQWVEHWZHHQJLUGHUHOHPHQWVZHUHYHULI\LHGDFFRUGLQJWRWKHUHODWLRQVRI





WKH VWDQGDUG$QQH[.. >@*HQHUDOO\ IRU VXFK FRPSRVLWH VWUXFWXUHV WKH JHQHUDO LQFUHPHQWDOPHWKRG.. RU
VLPSOLILHGDJHLQJFRHIILFLHQWPHWKRG..FDQEHDSSOLHG7KHJHQHUDOLQFUHPHQWDOPHWKRGDSSURDFK..PD\EH
IRUPXODWHGXVLQJWKHIXQGDPHQWDOHTXDWLRQ
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%RWK RI YDULDQWV KDYH EHHQ DQDO\]HG RQ WKH XOWLPDWH OLPLW VWDWH OHYHO WRR VHH )LJ  7KH KLJKHU VWUXFWXUDO
UHVLVWDQFHIRUWKH93'3YDULDQWFDQEHVHHQRQWKDWSLFWXUH2QWKHRSRVLWHVLGHWKHORZHVWVWUXFWXUDOUHVLVWDQFHFDQ




















































































WKH SUHVWUHVVLQJ DQG UHLQIRUFLQJ VWHHO FRQVXPSWLRQ RI WKH JLUGHU 7KLV YHULILFDWLRQ ZDV SHUIRUPHG VHSDUDWHO\ IRU
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VROYH WKH FRPSOLFDWHGPDQLSXODWLRQ DQG WUDQVSRUW LQPRXQWDLQRXV FRQGLWLRQ&RPSDULVRQERWKRI FDVHV VKRZ WKDW
YDULDQW ZLWK FRPELQHG SUHVWUHVVLQJ 93'3 LV PRUH FRQYHQLHQW IURP WKH VWUXFWXUDO UHVLVWDQFH DQG IURP WKH
FRQVXPSWLRQRI WHQGRQV OHQJWKSRLQWRIYLHZ6DYLQJ IRU WKLVYDULDQW LVDURXQGPRI WKH WHQGRQ OHQJWKRQRQH
JLUGHU LQ VSLWHRIKLJKHUSUHVWUHVVLQJ OHYHO3UHVWUHVVLQJFDQEHPRGLILHGDVQHHGHG LQDFFRUGDQFH WR WKH VWUXFWXUDO
EHKDYLRUDQGV\VWHPRIGHFNVODEFRQFUHWLQJWHFKQRORJ\

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